Summary. The Lorentz boost is derived from the Evans wave equation of generally covariant unified field theory by constructing the Dirac spinor from the tetrad in the SU(2) representation space of non-Euclidean spacetime. The Dirac equation in its wave formulation is then deduced as a well-defined limit of the Evans wave equation. By factorizing the d'Alembertian operator into Dirac matrices the Dirac equation in its original first differential form is obtained from the Evans wave equation. Finally the Lorentz boost is deduced from the Dirac equation using geometrical arguments. A self consistency check of the Evans wave equation is therefore forged by deducing therefrom the Lorentz boost in the appropriate limit. This procedure demonstrates that the Evans wave equation governs the properties of matter and anti-matter in general relativity and unified field theory, and leads both to Fermi-Dirac and BoseEinstein statistics in general relativity.
Introduction
General relativity reduces to special relativity when one frame of reference moves at a constant velocity with respect to the other. This well defined limit is known as the Lorentz boost [1, 2] . It follows that the recently derived Evans wave equation of generally covariant unified field theory [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] must self-consistently and non-trivially reduce to the Lorentz boost, while also suggesting experimentally measurable developments such as the Evans spin field, B (3) , observed in the magnetization of matter by circularly or elliptically polarized electromagnetic radiation -the inverse Faraday effect [16] . The Lorentz boost must be derivable analytically from the structure of Evans' generally covariant unified field theory, and therefore the derivation serves as one of many checks available 3-15on the self consistency of the Evans theory. The Lorentz boost or transformation was originally devised by Lorentz following a suggestion by Fitzgerald in response to the crisis in physics posed by the Michelson-Morley experiment. It was developed by Lorentz and Poincaré and others in electrodynamics, and then by Einstein in 1905 in his famous theory of special relativity. Ten years later, in 1915, general relativity was proposed by Einstein in the form accepted today, and independently and slightly earlier by Hilbert. The theory of 1915 was as much of a revolutionary advance over its predecessor of 1905 as the latter was over earlier physics. The 1905 special relativity merged space and time, and the 1915 general relativity geometrized natural philosophy using the mathematical methods of Riemann devised in the nineteenth century. Relativity all depends on the Lorentz boost and the slightly earlier Lorentz-Fitzgerald contraction of about 1896.
Einstein was never satisfied that his theory was complete, because the 1915 theory of general relativity is confined to gravitation and spacetime with curvature but no torsion [2] -Riemannian spacetime described with the Christoffel connection. The first generally covariant unified field theory was devised by Evans in 2003 [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] using differential geometry to describe spacetime with both curvature and torsion [2] . The Evans theory has been tested experimentally and for analytical self consistency in many ways [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] and predicts from spacetime torsion the existence of the fundamental and experimentally well observed Evans spin field of electrodynamics, the B (3) field. Tiny (nanotesla) B (3) fields were first observed by Pershan et al. [17] , shortly after the laser first became available, as magnetization of matter with circularly polarized electromagnetic radiation at visible frequencies. The existence of B (3) was first inferred in 1992 by Evans [18] from these and other experimental data such as the magnetization of plasma observed by Deschamps et al. [19] with circularly polarized 3.0 GHz radiation. It is now possible to observe a B (3) field of tens of tesla (i.e. megagauss) magnitude in under dense plasma [20] . It is also known now that in a correctly covariant electrodynamical theory (part of unified field theory) the B (3) field is responsible for all physical optics, and so is a commonplace observable of everyday experience [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] . The revolutionary inference of B (3) in electrodynamics gradually led to the broader and deeper inference [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] of the generally covariant unified field theory sought after by Einstein.
The fundamental concept in the Evans theory is the tetrad [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] , which has a well defined meaning in differential geometry [2] , a theory which shows that the two differential forms that define the gauge invariant fields of nature are the Riemann (curvature) and torsion forms. These are defined respectively by the second and first Maurer Cartan structure relations and in the Evans theory both are synthesized self-consistently and in an entirely original manner [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] from the tetrad form of differential geometry. The tetrad (a vector valued one form) is the potential field, the Riemann form (a tensor valued two form) is the gauge invariant gravitational field, and the torsion form (a vector valued two form) is the gauge invariant electromagnetic field, whose fundamental spin invariant is the well observed Evans spin field B (3) . The theory is generally covariant because it is a fully geometrized theory of general relativity, and it is unified because different types of radiated and matter fields all spring from one source, the tetrad.
In Section 12.2 the tetrad is defined in SU(2) representation space as the 2 x 2 transformation matrix between two Pauli spinors. One spinor (a two component column vector) is defined in the Euclidean orthonormal space [2] of the tetrad, and is labelled R and L, and the other in the non Euclidean base manifold, and is labelled 1 and 2. The tetrad defined in this way has four scalar components (arranged in a 2 x 2 matrix) which also define by simple transposition the Dirac spinor (a four component column vector) in the appropriate special relativistic limit, a limit in which we recover the Dirac wave equation from the Evans wave equation. The labels R and L in the orthonormal space indicate the existence of spin, torsion or handedness and the existence of anti-particles. They are therefore left and right handed spin labels, and originate in the fact that the tetrad must always be defined as a matrix linking two spaces in such as way as to create spin as well as mass in general relativity. The fundamental reason for this is that there are two Casimir invariants of the Einstein group (and also the Poincaré group): the mass and spin invariants [1, [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] which in differential geometry are defined respectively by the Riemann and torsion forms, i.e by the second and first Maurer-Cartan structure relations [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] respectively. Only one of these appears in the original 1915 theory, the mass invariant, and then without recognition of the fact that the symmetric metric tensor used by Einstein is the dot product of two, more fundamental, tetrads. The Evans B (3) field (not inferred until 1992) is now recognized as the fundamental spin invariant of generally covariant electrodynamics, missing entirely from both the Einstein theory of general relativity and the Maxwell-Heaviside theory of special relativity. The fundamental concept of spin, or torsion, is therefore missing entirely from the original 1915 theory of gravitation devised independently by Einstein and Hilbert. Recognition of spin and manifestations thereof such as B (3) leads to the unified field theory of Evans [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] . The geometrical spin properties inherent in the tetrad are enough to lead to the existence of antiparticles in the Evans unified field theory, which is therefore a powerful predictive theory based on contemporary differential geometry [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] . The labels 1 and 2 in the base manifold are the labels of a Pauli spinor in the SU(2) representation space of the non-Euclidean base manifold. So the Dirac spinor is given meaning in general relativity as a causal property of spacetime, and not as a probability. This interpretation leads straightforwardly to an acceptable Klein-Gordon equation [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] , the quantized version of the Einstein equation of free particle relativistic momentum. On the other hand the probabilistic interpretation of the Copenhagen School leads in the received opinion [1] to the "abandonment" of the Klein-Gordon equation and a great deal of obscurity and confusion. It is clear now from the Evans unified field theory that it is the obscure ontology of the Copenhagen School that should be abandoned, not the Klein Gordon equation. This is one of the broader philosophical consequences of the Evans theory in natural philosophy and clearly shows what Einstein and others meant when they rejected the Copenhagen quantum mechanics as incomplete. The Evans unified field theory shows that wave mechanics is a direct result of the tetrad postulate [2] , the Evans Lemma and Evans wave and field equations [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] . The Evans theory (and copious experimental evidence [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] for the theory) shows clearly that wave mechanics is deducible from general relativity and is causal in nature.
In Section 12.3 the original, first differential, form of the Dirac equation is deduced analytically in the special relativistic limit by factorizing the d'Alembertian operator into Dirac matrices [1] , making use of the metric tensor in the special relativistic limit.
Finally in Section 12.4 the Lorentz boost is deduced straightforwardly from the Dirac equation using hyperbolic half angles formulae, and the original Lorentz boost matrix recovered geometrically, as required, from the Evans wave equation. These procedures serve as a cross check on the Evans theory, give considerable insight into the meaning of the Dirac spinor in non-Euclidean spacetime and lead to many philosophical ramifications. which is the purely geometrical result:
Derivation Of The
where R is scalar curvature. In everywhere flat spacetime
where and applies for all radiated and matter fields, not only gravitation. In order to derive the Dirac wave equation from Eq. (12.1) use an SU(2) representation space and define the tetrad by:
Eq. (12.10) may be written more concisely as:
where
Here ζ µ is a Pauli spinor in the base manifold, and ζ a is a Pauli spinor in the Euclidean orthonormal spacetime used to define the tetrad [2] . The latter is the 2 x 2 matrix defined by:
are row vectors transposed from column vectors. Therefore we may define the column four vector: 
Now use the principle that general relativity must reduce to special relativity when one frame moves at a constant velocity with respect to the other. In this limit the well known wave equations of special relativistic quantum mechanics must be recovered from the Evans wave equation. This principle implies [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] :
is the Compton wavelength of any matter or radiated field.
In this limit the Evans equation (12.1) becomes the Dirac wave equation [1]:
(
The Dirac spinor is therefore recognized as the limiting form of a tetrad whose two rows have been transposed into column two vectors. The Dirac spinor is therefore a geometrical object, not a probability as in the Copenhagen interpretation. In the limit (12.20) there exists a non-zero least or minimum curvature
that defines mass through the Evans principle of least curvature [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] . The total curvature: 
where E is the total relativistic kinetic energy, p is the relativistic momentum and E 0 the rest energy:
The fact that Eq. (12.25) must be the classical limit of the Klein-Gordon equation implies the operator equivalence of quantum mechanics: which are the Newton equations for momentum and kinetic energy of a free particle.
The famous equations of dynamics are therefore a consequence of the Evans principle of least curvature [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] . The total curvature vanishes in the Klein-Gordon equation and Dirac equation, but the individual components and R 0 do not vanish. This result means that mass is a form of curvature and is defined for any elementary particle (including the neutrino and photon) by the least curvature (12.23). The Dirac spinor is defined in terms of the tetrad, and so the Dirac spinor introduces spin into the definition of a particle, as discussed in Section 12.1. Spin is introduced geometrically through the definition (12.10), a definition which implies that the famous half integral spin is spacetime torsion in SU(2) representation space. Eq. (12.10) means that each elementary particle is converted by the parity operator into its anti-particle, with the same mass but opposite handedness or helicity. The helicities originate in the Pauli spinor: are labels of the orthonormal space needed to define the tetrad. Analogously, in O(3) electrodynamics, these spin labels become:
of the complex circular basis [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] , indicating three states of spin for the photon, (the transverse (1) and (2) and the longitudinal (3)), three sets of field equations in the appropriate limit, and giving the B (3) field from general relativity.
These spin states are missing from Einstein's generally covariant theory of gravitation but are present in the Evans wave and field equations of generally covariant unified field theory.
The spin states are also missing from Einstein's theory of special relativity and Newtonian dynamics. They are observed experimentally however in numerous ways, for example the anomalous Zeeman effect, atomic and molecular spectra. ESR, NMR, MRI, the existence of anti-particles, in Fermi Dirac statistics, and so on. The Evans theory shows that these properties of nature are due to spacetime geometry in a particular limit, Eq. (12.20) . The spin states are interconverted by the parity operator:
(12.33)
Eq. (12.23) gives the important additional insight that mass vanishes in an everywhere flat spacetime. If mass vanishes, then so does rest energy and relativistic momentum, showing that the total relativistic kinetic energy E also vanishes in an everywhere flat spacetime. Therefore it makes no sense to assert the existence of a particle without mass, because such as particle would not have any kinetic energy and would not exist experimentally. Therefore there can be no massless neutrino and no massless photon. This is now known to be a consequence of the least curvature principle of Evans [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] and also a consequence of the Evans wave equation. In the appropriate limit the later reduces to the correctly covariant form of the Proca equation [1, [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] for the photon with mass. Einstein's special relativistic theory is not therefore a theory in which spacetime is everywhere flat, because in such a spacetime there can be no mass, energy, spin, charge density and current density anywhere in the universe. For every physical theory therefore, the operator D µ D µ never becomes identically. This statement is an expression of the Evans Lemma.
Derivation Of The Dirac Equation As A First-Order Differential Equation
Dirac originally inferred his famous equation as a first order differential equation. In this section we deduce this from the Dirac wave equation (12.22) , which is a limit of the Evans wave equation as demonstrated already. The starting point is:
where g µν is the Minkowskian metric tensor in the special relativistic limit [1] . Using Eq. (12.34) the d'Alembertian operator is:
The metric is now factorized into the anticommutator of 4 x 4 γ µ matrices [1] :
so Eq. (12.22) becomes:
Now factorize the operator: The γ µ matrices are identified as the 4 x 4 Dirac matrices:
where:
are the Pauli matrices.
Recall that: 
Derivation Of The Lorentz Boost
The Dirac equations (12.46) and (12.47) may be written in the simple form:
where: The parameters β and γ are defined by: where v is the constant velocity of one frame with respect to another in special relativity. Now write the Dirac equations as: is the parity inverted Dirac spinor. From Eqs. (12.61) and (12.62), it is seen that there is a simple geometrical relation between the Dirac equation and the Lorentz boost [1] , one may be constructed from the other using hyperbolic half angle formulae. It follows that the Lorentz boost is a well-defined geometrical limit of the Evans wave equation, which is what we set out to prove.
Finally recognise that [1] : is the famous Lorentz boost matrix. By recognizing that the parameter θ of the Lorentz boost also appears in the Dirac equation, it can be seen that the Lorentz boost is derivable from the Evans wave equation. The unified field theory reduces to the most important and earliest inference of all relativity theory, the Lorentz-Fitzgerald contraction.
